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1.1. The synthesis of a macrocycle library of 7936 compounds
There has been a recent rapid growth in interest in macrocycles
for drug discovery. Natural product macrocycles have unique prop-
erties and several groups have attempted to emulate these proper-
ties with synthetic macrocycles. As a class, macrocycles can be
challenging to synthesise, and thus it is exciting to see new and
versatile methods that permit access to signiﬁcant numbers of
these important compounds. A recent paper demonstrates the efﬁ-
cient synthesis of a diverse library of 7936 macrocycles prepared
on solid-phase.1
The authors have previously disclosed a route to medium ring
products based on a set of eight diastereoisomers of the amine 1.
The current study expands the utility of this chemistry by cyclising
the linear templates from ‘head-to-tail’ generating a new set of 12-
membered macrocycles. A shape-based diversity analysis derived
from normalised principal moments of inertia ratios indicates that
these new compounds occupy a region of space with a greater de-
gree of rod-like topography.
An initial attempt to access the macrocyclic products through
an intramolecular SNAr reaction posed a number of synthetic prob-
lems, so the focus instead moved to generating the macrocycles
through a macrolactamisation route. The eight amines (1) were
deprotected, reacted either with a ﬂuoronitrobenzoic ester, or via
a Mitsunobu reaction with hydroxynitrobenzoic ester, to generate
the two key para- and meta-alkoxynitro scaffolds (2 and 3). All
eight diastereoisomers of each scaffold were generated in 5 g
quantity to permit further derivatisation and library synthesis.
The planned library was to be a diverse matrix selected from a
virtual library of 7845 compounds per scaffold, choosing the ﬁnal
compounds by applying property ﬁlters to maximise the propor-
tion of Lipinski-compliant compounds. Ultimately, 496 compounds
per scaffold were selected, maximising diversity but also maintain-
ing some close neighbours to assist in the generation of SAR fol-
lowing screening. Reagents used in the library included
sulphonyl chlorides, isocyanates and acid chlorides for aniline cap-doi:10.1016/j.comche.2012.03.001
⇑ Tel.: +1 617 492 6977x225
E-mail address: nterrett@ensembletx.comping and sulphonyl chlorides, isocyanates, acids and aldehydes for
secondary amine coupling.
The scaffolds were each loaded onto BAL-functionalised Syn
Phase lanterns as the solid support, using radio frequency tran-
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sis. Making derivatives of each of the diversity sites generated the
ﬁnal library of 7936 products with an average yield, following
cleavage from the solid support, of 8.5 lmole/lantern. It was found
that on average the yields for the para-aniline products (4) were
higher than the meta-aniline products (5). Macrocyclic products
were analysed by UPLC, and purity assessed by UV detection,
revealing an average purity of 86%.
2. A summary of the papers in this month’s issue
2.1. Solid-phase synthesis
No papers this month.
2.2. Solution-phase synthesis
A recent report describes novel methodology for the rapid syn-
thesis of unique conformationally constrained norstatine ana-
logues of potential biological relevance. A PADAM (Passerini
reaction–Amine Deprotection–Acyl Migration) reaction sequence
was followed by a TFA-mediated microwave-assisted cyclisation
to generate the ﬁnal benzimidazole isostere of the norstatine scaf-
fold in moderate to good yields. The applicability of this solution
phase methodology to the preparation of large libraries of diverse
analogues has been presented.2
A novel, convenient, and efﬁcient method for synthesising poly-
substituted 3-oxo-2,3-dihydro-5H-[1,3]thiazolo[3,2-a]pyrimidines
via a three-component reaction has been described. The zwitteri-
ons generated from the reaction of isocyanides and dialkyl acety-
lenedicarboxylates react with 2-imino-1,3-thiazolidin-4-one to
produce the product compounds in good yields. Such reactions
leading to interesting heterocyclic scaffolds are particularly useful
for the construction of diverse chemical libraries of drug-like
molecules.3
2.3. Scaffolds and synthons for combinatorial libraries
A simple, straightforward, and highly efﬁcient diastereoselec-
tive multicomponent one-pot synthesis of densely functionalised
piperidine scaffolds has been developed. This approach is based
on a low-cost and environmentally benign Bi(NO3)35H2O catalyst
via tandem reactions of 1,3-dicarbonyl compounds, aromatic alde-
hydes, and amines in ethanol at room temperature. The methodol-
ogy is suitable for large library production.4
2.4. Solid-phase supported reagents
Five percentage perchloric acid doped silica has been success-
fully used as an efﬁcient mild catalyst for the synthesis of 4-aryl
dihydropyrimidine-2(1H)-ones. This method offers signiﬁcant
advantages over other techniques including efﬁciency and mild
reaction conditions.5
2.5. Novel resins, linkers and techniques
Compounds which inhibit the HIV-1 replication cycle have been
found amongst fragment peptides derived from an HIV-1 matrix
(MA) protein. Overlapping peptide libraries covering the whole se-
quence of MA were designed and constructed with the addition of
an octa-arginyl group to increase cell membrane permeability.
Imaging experiments with ﬂuorescent-labelled peptides demon-
strated that peptides with an octa-arginyl group can penetrate cell
membranes, and was proven to be an efﬁcient way to ﬁnd active
peptides in cells such as HIV-inhibitory peptides.62.6. Library applications
Diversiﬁed 1,4,5-substituted-2-aminoimidazoles have been
rapidly assembled via sequential N–H insertion and Grignard addi-
tion to a-diazoesters. This approach was preferred due to its mod-
ular nature by which diverse 2-aminoimidazoles could be rapidly
assembled for preliminary biological screening. Using this ap-
proach, a pilot library was prepared and this demonstrated antibi-
otic activity against a range of bacteria including Escherichia coli,
methicillin sensitive Staphylococcus aureus (MSSA), and methicillin
resistant S. aureus (MRSA).7
A 2-substituted-5-aminooxazole-4-carbonitrile library has been
synthesised and modiﬁed via microwave-mediated and ﬂow
chemistries. One compound synthesised by this approach, 5-(1H-
pyrrol-1-yl)-4-(1H-tetrazol-5-yl)-2-(thien-2-yl)oxazole, contains
three distinct heterocycles attached to the central oxazole core,
highlighting the structural diversity of this approach. Three oxaz-
oles were found to have micromolar ki values against cannabinoid
(CB1/CB2) receptors.8
The highly substituted, electronically rich 1,2,3,4-tetrahydroiso-
quinoline-3-carboxylic acid (THIQ3CA) scaffold has been shown to
be a key building block for a novel class of promising anticoagu-
lants. The synthesis of THIQ3CA analogues, especially containing
speciﬁc, electronically rich substituents, has been a challenge and
essentially no efﬁcient methods have been reported in the litera-
ture. Three complementary, glycine donor-based strategies for
high yielding synthesis of highly substituted, electronically rich
THIQ3CA esters have been described, and a focussed library of ad-
vanced N-arylacyl, N-arylalkyl, and bis-THIQ3CA analogues has
been synthesised.9
A series of 25 N,N0-substituted diamines has been prepared by
controlled reductive amination of free aliphatic diamines with
different substituted benzaldehydes. The resultant library was
screened in vitro for antiparasitic activity on the causative agents
of human African trypanosomiasis, Chagas’ disease and visceral
leishmaniasis. The most potent compounds were derived from a
subset of diamines that contained a 4-OBn substitution, having
a 50% parasite growth inhibition in the submicromolar (against
Trypanosoma cruzi) or nanomolar (against Trypanosoma brucei
and Leishmania donovani) range.10References
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